KepdAato 4- OgppoSuvapikn B’ Avkelov

SCHOOLDOCITOR



—
v
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1. Oeppodvvamxo coOoTNua - AVTICTPERMTES Kal HI] QVTICTPETTES
petafolés
- Lvomnua sivol eva TUNHA Tov ©OUokol Koolov mov dtaywelleTat

Ao TOV UTOAOITO KOOUO L& TOXYUATIKA 1) vonta Torywpata. O
vrtoAotmog duoikos koopog amoteAsl o mepifallov Tov ocvorTuaroc.
[N mapaderypa, oUOTNHA UTTOQEL VAL ELVAL TO AEQLO TIOU TIEQLEXETAL O VX
KuvAvOoko doyeio kot meoifaddov eva kivnTo £pPoAo kat vag Avyvoc.

’ Ozopodvvauko  YaQarINEILeTal TO CUOTNHA  ToU Vi TNV
neoryeadty Tov yonoipomooUvial Qsppoduvapuka  peyeln, omws 1)
BeouotnTa, 1 Beopokpacia, 1) e0wTeOkY] evEpyela K.a.. To Beouoduvapixo
cuotnua otav aAAnAsmiboa pe to meoifardov, aviaddacosl pe avto
EVEQVELN LLETW £QVOU Kol [lEgw gons Beouotnrag (). mogotnTa asplov ot
Doyelov).

s Qfopika povwpive 11 anmAa povepive YaooakTtneilston  eva
cvotnua (edw aéplo oe doyelo) av Ta TOLNWHATA Tov DoYElov 01O Omolo
TEOLEXETAL DEV eTITOETOLY TN peTadooa BeoUoTnTas Amo TO AEQLO TTOOS TO
neopatdov ) aviictooda.

P Qepopoduvvapurés peraPAnreés ovoualovues ta Leyedn e ta omola
TEOLYQADOULE TNV KATAOTAOT evos Beopoduvapikot cuomnuatos (m.y. yla
agoto: P, V, T, m, n, d).

e Otav fva Bzouo kat eva YPuyoo cwpa 08ouvv os emtadn, To Bzouo
cwpa Pryetal Kot 1o Puyeo BeopalveTal, HEXOL VA ATOKTIOOUY Kal Ta dvo
™V 0w Beoporoaoia. Avtr 1 eEoogodmnon odeidstan oe pon) BeopomTag
amo 1o Bepuotego mooc To YPuyootepo owpa. Otav avtn 1) gon Beouotntac
gxel otapatnos, Afpe ottt dvo cwpata Polokovion s Beopixn
LOODQOTIA.

Eva ovotnpa Aotov foloketat oz kataotaor) Oeguiknic 1I0ogoomiag oTay
n Beppokpacia tov exel v Wwx otaBeon T o oAn v £xktaon Tov
OVKOU TOL.

- Eva ovomua  Polokstan oz kataotaor  Besgpoduvvapiki)e
Lloopgomiag otay ot Beopoduvagukes petafAntic mov meoryoadouy TNV
KATACTAOT] Tov Dlatnootviol otabepic e To X0O0Vo O 0AT) TNV £KTAOT] TOU
OVKOUL TOL. i

o . » [
H KOTACTOOT) Qezouoduvapikng

LOOQOOTIAS LS OOLTUEVTE TTOTOTNTAC
EVOS  QEQIOV TIORIOTAVETAL  OTO gl S 'k(Pk.Va.TAI
Ly oatpLLa mieomg - OyKOU A |
(Owryoappa P-V) pe eva onpelo, omtawe :
Y. to onueio A(Pa, Va Ta) Touv :
OimAaver oynuatos. :
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TTEC K C TTEC C
AVTIOTOETITEC KAl UN avTIOToEeTTEC ueTaoAs

Avriorpemtr) uetafoAn svog CUOTHLLATOS ovopalovpe m
netafoAn  mouv amotsdsital amo A CERd DWOOY KWV KATATTACEWY
1goQooTIAS Ko Hmogel va Oiypadsl Kol Katd TIC Ovo dopic e
AVTIOTOODOVS YEIDITHOUE.

Kafz: petaPoAn mov, ovudwva pe 1oV magamave oQuopo, dev elval
QVTITTQETITI TNV ovopdlovie un avriorosmTn) LetafoAn.

Mua petafoAn elvat avTioToe T, OTAV:

a) Hoaypuatomotzitar maoat moAv  aoya  (Bewonmika os  amepo
X 0oVo).

Ms tov 10070 avto efacdaAiletat o011 To ovotnua Poloketol dlagkwe o
KOTACTTAOT) LOOQOOTTIAE.

p) Aev vmtagyouv duvanews Tolfneg.

KafBz moaypatikn petafodn eivai pn avIioToeTTn, YIATL £)EL TA IO KATW
XOQAKTNOIOTIRA:

a) Ou ovvBnkeg Beouoduvauknc wwoggomiag dev LTTAQYOUV.

P) H petafoAn ovvodevetou pe amwdsia eveoyeiag vmo Hoodn toifawv, )
sAaoTikawv datvouevawv KA.

[oaoadetypata pun avTioToe Ty LeTafoAwy sivar:

1) ITAaotikn kooton (N yevika aveAactikn).

2) Kawvom (yevika).

3) Avapuin dto 1 mEoIo00TE0wWY DIAdOQETIRWY AEDlwY.

4) EAevBeon extovewon aceolov.

5) Avamtuin ocoyaviopwv (Lwwv, duTav).

6) H Bzopomta mov avantioostan Aoyw toifne.

7) Por petpatoc o8 wilKT) avIioTaoT).

8) AvtaAdayn Bzopomtac Aoyw diadopas Beopokoaciag.

Tmaoyouvv, opwe moagadelyHaTa, OTa ool TQogey YILETal 1) aVTICTQETTH
Oadikacia. Tétowx mapadziypota tval:

H poadeia cvumieon evoc acolov pe 1 Ponbeaia epPforov mouv wiveltan
Xwols ToPec.

H Poadziat mpoodooa pikpwv moowv Bzpopotntac ¢ eva doysio mouv

TLEQLEYEL VEQO ko mtaryo ot Bepporoaoia 0°C.

Kata v avtiotpentn petafoln) tov cvoTnuatos 0Tav avTioTpagel, T0TE
Té00 TO oVOTNUa ooo Kat 10 nepifallov emavipyovtar ot apxkn Tovs

KOTAGTOCT).
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Toad k) TaAcTAC) AVTICTEETTNG KAl LN AVTICTOETING LeTaBoAng

Ozwoolpe 11 peTaPoAn HAS TOCOTNTAS AEQIOV A0 TNV AQXIKN
kataotaor) A(PaVaTa) omv teAwn) katactaom B(Ps Ve Ts). L' fva
duayoappa P-V, n uetaPoAn AB touv asoiov mapiotavetal yoaduka:

a) Me wa ovvexn yoappn, otav 1 petafoAn etvat avtiotoe T, adov oAsg
ot eVOIALETES KATAOTACES EIVAlL KATAOTACEIS LTOQQOTIAC TOU (EQIoU
(exnpa o).

B) Me ta Ovo onueia A ko B, o0tav 1) petafodn eivan un avriotoemm, adov
povo ot katactacsle A kat B eivat kataotacesic woogpomiag tov asgiov

(oxua B).
rt p!
| AR VATA) A(Pa,Va:TA)
PA PA -
i
|
|
: B(Pg,Vg.Ta)
[
L i |
L L
O  Vjp VB Vv
(B)
AvTioTpenTri petafoln Mn avriorpenT) pETABOAR

2. Epyo

Ozwonote ot éva agpo Poloketat péca os eva kKvAwwdouko doyxelo Tou
omolov To avolypa kAzivetaw pe eva kownto éuPoAo. Otav 1o agoiwo
1oogomel, éxet oyko V kau aokel tieon P ota torywpata tov doyeiov kaut
o710 £uboAo. Av vroBioovpe otL 1) Dlxtoun) Tov epPfoldov exet emdpaveaia A,
T0Te 1 OUvaun mov aockel To agpro oto £pPodo wovtar pe F = PA Ag
vtoBEooUpE TWEA OTL TO Q&R0 EKTOVWVETAL Oxedov orartika, OnAadn
OlYA-OLYQ®, €T01 WOTE TO CLOTNUA Va PolokeTtal mavtote ot Beouuk)
wogoomtia. KaBwe 1o £pPoro
Kiveltat TOg ™ ETAVE
KaAvmtoviac amootaon Ax, TO
QOO TTAQAYEL €QY0 TAVW OTO
gupoAo oo pe
W =FAx =PA Ax

AAAa to ywwopevo A AX wovtat
pne v avénon AV touv oykou
Tov  agolov. ZavayQadoups
Ao1mtov 10 £0Y0 g

W =PAV
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O maoamave oo pag 0ivel AoLTov To £0V0 TOU TTAQAYEL TO LEQLO Kol OF
duryoapua P -V Ba magiotavetan ame . P
To epPadov mov mepuAeieTaw \

‘Epyo = Emgdaveia xatw
and ™V ROpmuin

a) Amo v kapmAn petafoAng tou o
asolov.

p) Amo Tov afova Twv oVKWY.

V) Amo tic dvo magarAndsc ota

onueint TOUu  agylkoU kat  TeAtkou A

OYKOU, 0TS PAIVETAL OTO TYT]HA.

To mooomuo Tov égvou

a) To éoyo sivan Betiko, otav divetan amo To ouotua oto meopatiov, 1
oTaV eKODALEL LETADOOA EVEQYEIRS ATTO TO OLOTNUA oTo Teoipaidov.
W>20=AV>0=V,-V, »0=V, >V, (extovworn asgtov)

P) To goyo sivan apviptiko, otaw divetat amo to megipaddov oto cvotue,
1 otav exdoalel HETADOOA EVEQYEIAS Ao To eptfaAAov oTo ouoTna.
W<0=AV<0=V,;-V, <0=V; <V, (ovpnieon asgoliov)

V) W=0=A¥ 0=VgsV, 0=Vs V,

Emopeves to €o0vo Tov aeplov eivat UnMdEv Kata TV ooy worn petafoAn.

Inueiwon 1 : Ztn Begpoduvaluxn, 1o £oyo exkdpalst v aviadAdaym
eviépyelag petall evog ovoTtnuatos kal Tov meoPaddovroc tou, dnAadn
evépyelar mov duaoyiler To cuveopoe mov Ywollel To CUCTNUA Kal To
mzopatdov.

Inueiwon 2 @ To foyvo tov aspiov pmogel va PoeBel vmoAoyiloviag To
eppadov Katw amo TNV KARTUAN g HETaPoAns OTIC aQVIOTQETTES
petafodis, yiati povo avtes ol petafoléc pmogovv va magaotaBouv ato
duxyoapua P -V ue cuveyn kapmoAn.

Inusiwon 3 @ To foyo mov mapayst éva cUOTHA eEQQTATOL AUTTO T
Oleoyacia 1 omola akoAovBeital woTe AUTO VA MEQRTEL ATTO TNV AQ)IKN
Kataoctaon oty teAwn. Me adda Aoy, 1o foyo mov mapayetau
ECOQTATAL ATIO TV AQYLIKT], TNV TEAIKT) KAl TIC eVOLALLECES KATACTATELS TOV
TUOTTUATOL.

3. Oepuotnra — Ipaupopopiarss eidixéc Oepuotnres agpiwy

QeouoTnTa oVOHALOVUE TI EVEQYELA TOU UETADEQETAL ATTO VA TUTTIJHLA
oto mepifpaArdov tov, 1) avrioTooda, sfattiag e diadooas Bepuorpaciag
TOUC.

H Oeoupomra dsv  yaoawtnoilsl TNV KATACTAOT] O0QQOTIAS  EVOQ
cvotiuatos. Etou
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a) Otav 1o cvomnua PoloksTal o8 KATAOTAOT] W00QQOTIAS, Dev £XEL VOoTua
1 $oaot ‘1o cvoTnua £xet BeopomTal.

f) Otav 1o ovomnua netafaivel amo TV agy KT KATAoTAOT] 100000 miag A
og pa TEAIKT) KataoTtaon woggomiae B, dev gxsr vonua n doacm 1

peTaPoAn g Besopotnrac Tov cvotnpatoc etvat AQ = Qs— Q.

EpudaviCeton povo kata 1 ddoksia puag petafoAne ko 1 T e
eEQOTATAL OX1 HOVO ATIO TNV AQYIKT KAl TNV TEAIKT] KATACTACT] IG0QQ0TIAS
TOU CUOTNHATOS, aAAdd kol amo Tov Teomo mov £ytve 1 uetaPoin. H
Beopornra eivan Berikn) orav diveral ano To neolfallov oro cvoTnua
KAl AQVITIKT] 0Tav DIVETAL ATO TOo TUCTI UK oTo neotfallov.

Movada g Beopomntac oto S.L etvan 1o 1 Joule. Zuyva yonoipomoteitat
Kot 1) povada 1 cal (1 Oeopida) mov Dev avnkel g Kavéva CLOTTUA
povadwv. Ioyven

1 cal=4,186 Joule

[Toocoxn : As moemel va ovyxgovpe ) BeopotnTa pe tn Beouoxpacio. H
BeopotnTar eivan svepyeala evw 1 Beppokoacia sivar o peyeBoc pe 1o
OTOl0 METQAME TOOO £val owpa slval keuo 1 (eoTo. Aoa Ta kowva
Beonopetoar dev petoave Beopommta aAda Bzppokoacia, YU avto

Kavovika moemet vae AéyovToun BeppokoaoiopeToa.

Oz usAwdineg vouog Tne Beoubopnstolag

H Bepuomta Q mov mooodipstal o éva cwpa OIVETAL QO 1)
O EOT)
Q=mcAT
omov m eivau 1) pala tov cwpatos, AT 1 avinon e Bzpporoacias Tov
cwpatos kot ¢ e otaBeon mov ovopalston Wikt BsopotnTa wau
eEnpTATAL ATIO TO VAIKO TOU O UATOS.
H maoanave oxeon yoadetau
Q
m AT

C

aiBuryi:
Av etvon m=1 Kgr ko AT =1 °K, 1o1e 1 TeAevtaia oxeom diver C z Q
AnAadn, n ewdikn Bezopotnra exdoalst apl@untika Tt BzopotnTa mou
TOETEL VA TTQOCDEQOVE OTT] Hovada palag evog cwpatog, v v avinbel
1 Beoporpacia e kata 17K,
Av om oxéon Q=mcAT fatovus omov m=nM wau C=cM omov C n
VOaLoUooLaKT] £101KT] BeoploTnTa, £)0oUpE

Q =nCAT
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omov n 0 aptBuog Twv mol tov cwuatog, AT 1 avinon e Beoporkpaciag
Tov cwpatos kat C pua otabeon mov ovopalstal YOAUHOMOQOIAKT] EWOIKN
BeolotTa Ko eEAQTATAL ATIO TO VAIKO TOU O LATOC.
H magamave oyxeon yoadeta

Q

C=—
n AT

amiByy o
Av etvar n=1 mol xkat AT =1 °K, tote 1) teAzsvtala oyéon divel C C Q
AnAadn, n ypaupopoprakn ewdixry BGepudtnta sxdpalst apiBuntixda
Oepustnta mov mpémsr va mpoo@ipovus os I mol svog cwuatos, yix v
avénbBsin Ozpuokpacia tov kata 1°K.

Movabde e yoaytpopootarne ewbikne Beopotnrac oto avamua S.I etvat
J
T0 I/mol oK

Av 1o cwua mov efetalovpls sival agolo, TOoTe £meldn UTOQOUUE va Tou
mooodegouis Beppotnta pe dvo TEomovg, vmo otabipo Oyko Kat vTO
otaBepn] mieon, Ba exeL duo yvoappopooakis eldikes BeouotnTec.

o) Tnv yeappopogiakn ewdikn Begpotnta vio otabego oyro Cr.

B) Tnv yeauropogiarn ewikn) Beppotnta vro gtabeon mizom Cp

Etoun BepuomnTa mov mooodEpeTal 0To aiEolo Lo otafepd OYKo Kal Lo
otabeon mieoT) elval avTioToUY o

Q =nC, AT xat Q =nC, AT

O Aoyog twv dvo yoapuopooarkwy eWikwy Beppotmtwv cvppoAileton pe

C
y= 2
ﬂl Cv'

=l ToloTiky) oUvkolon £0vou ko BepuomnTac

a) Eoyo wan Beppomnta etven petaPAntec petafoing, onAadn avadipovtou
povo ge petaPolic nataoctaonc Kat ta Oto exdoalovv mooa evigyelag,
TOU UETADEQOVTAL ATIO Eva CUATTLA 010 eofdAlov Tov ko avTioTood,
£V DEV £X0UV VOTLLAL VIE VAL LOVELEVO CUTTTLLAL

P) Toe éfoye exdpalel To mMOCO TNS EVEQYEIAS TOU UeTadpeTal, £l
petafl cvotquatos kol meolaAAovioc aokelrar dlvvaun, eve T
BeopomTa srkdoalsl To TOCO TS EVEQVEIAS TOUL MeTadEpsTal, £meldn
peTalt ovomuatos kat meoiParlovtos vagy el dindooa Bzouokoaciag.
v) Eoyo kot Beopomnia elaptwviol améd 1o dpopo mov akoAouvBel To
CUCTILLO, KATA TN LETAPAOT) TOU Ao [a KATATTAOT] A OF LU KATATTAOT)
B.

0) To fovo etva BeTind oty diveTa amo To cLotnia ato meolfaAAov wat
QOVT)TIKO OTay OiveTow amo to mepifaddov oto cvotnua sve 1) BeppotnTa
To avtiBeto.
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4. EcwTepixn) evépysia

Ecwreoixn) evépyeia U svoc cvomnuatos ovopalovps to abooopa tav

EVEQYELWV TIOU £xouv ot dopurot AtBol Tov cuoTuatos Adyw NS Kivnong

Toug kat Aoyw g Bome Toug, dnAadn
U=K +E

H sowtesokm svéoveia elvan eéva nevebog Tov omolov pwovo ot uetafoldsg
= = i I E i =

KIN yiogicov AYN pogicov

Lac eviiadegouv.

H zowrtzowkn evépyaia azpiov £y a1 bro onuavtikeg WotnTec:
o) 1 HETAPOAT] TNE ECWTEDIKTC EVEQVELAC
Letall Ovo kataoTAcswv 1oogQoTiag A P
ko B eEaptaton povo amo 1ic kataotacsig A
OUTEC Kl OYL ATIO TOV TQOTO LE TOV 0molo
gywve 1 petafoAn amo 10 A oto B.
[Moarypary, ac Bewonoovpe Tic petafolec a p B
Kot B oevoc aeplov, OMwe dalveTal oTo

TOAQAKAT® OXNHUA, 7ov ouvdiovv Ovo

Kataotacels woppomias A woar B Omawc v
puopel va amodeixBel 1 petafoAn g
eowteoikng eveépyetac AU tou aszplov eivat D kat otic dvo petafoléc a
Kot P
AU, = AU,

Axofes omws 1) DUVARLKT) EVEQYELR EVOS OwlaToS oTo medio PaovtnTac
gival ouvvaotnomn povo e Béome Touv wau emopEvwe 1) petaPoAn g
retall dvo Bioswv Dev efaotatal amo 1o DEOLIO TOU EVEWVEL AUTEC TIC
Bioeig, 1ol kot 1) HETAPOAT] TNC E0WTEQIKNS eVEQyElns eEAOTATOL HOVO

7O TNV AQXIKN KatacTaon A kou teAn) kataotaorn B kou oxt amo tov
TQOTIO LLE TOV 0TIolo £Yy1Ve 1) peTaPoAr amo 1o A oto B.
B) Ltic ovwvnBeic ovvBnkes, To agolo EXEl XAUNAT TULKVOTNTA, £T0L OL
Letall Twv poplwy  Ouvvapsie  Bswgouvian  apeAnTtésc  kou  TOTE
E:.m,pogm =0. &' avtéic 10¢ ovvBnkeg 1 E0@TEQIKT) EVEQYEl  Elval
ouvapTnoT) g Beookoaoias kKo TS palag Tov asolov.

U= chm,mg.:m- =f(m,T)

Ecwrezoikn evioveia ibavikov asgiov

Kat avadoyo Ba woyvzt kat oo avikd agoo, dnAadn U = KI(]I‘\]',pogllc.n' Ko
ETOHEVWE elvau duvatov va vtodoyioTet:
= 3 3
U=NK=N:RT:>U'ENI<T
Opws yia 1 otaBega Tov Boltzmann woyvel K = —— omote éxovpe

A
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;3
U= —NLT =Us= EnRT
2 A 2
N , .
adov T = 11, 0 aptBpog Twv moles Tou aepiov.
A

Amo T MAQATAVW OXECELS CULTEQAIVOULLE OTL T) S0WTEQLKI] EVEQYELX
OOIOUEVIE  TOOOTNTAS avikol aeplov  efaQTatal  pHOve amo 11
Beouorpacia Tov kot paAiota avadoyn avte.

Emopgvews av e oplopévn mocotnta o mol avikov asgiov 1) omola
PolokeTan aQyIka O A KATAOTAOY ooppomtiag A petaPel piow puag
Oieoyaoias g8 pat kataoTaoTn wopgoniac B, Tote 1 petaPfodn e
EOWTEQIKNE TOU eVEQYVElRG e&aQTATal HOvo amo 1 petafodn g

Beouokoncoiog Tov, OnAadn:
AU=U,-U, =§11RTB -gﬂRTA = %nR(TB -T,)= AU =%11R AT

Apa m petaPoAn e sowTEQKNE EVEQYEIAS Elval UNDEV TOCO OTNV
1ooBzopn ogo kat oy kKukAkn) petaPodr), adov Ta=Ts.

1o0Bepun pertafoln
AU=0=

wukAikn perafoln

5. 1% Bepuodvvauicog vouog

O 1° Beopoduvapikog volog skdoalst v aoyn OIATONoTC TS EVEQYEIaC

TEOCAQUOCLEVT] OTIE UeTafoAss svog Bzopoduvapukol CUOTNUATOS KAl

dutvntwvetan we e&ne:

H Bepudtnta Q, énladiy n evépyeia mov uetadipetar ¢’ éva cUOTNUX XTIO TO

nepifadlov Adyw diagopdc Bzpuoxpacias, sivar ion us 1o abpowua T

petafolns tne sowtepikns evéipyeiag tov ocvotnuatos AU xat e evépyeiag

mov petagipetal péow épyov W amnoé to cvotnua oto mepifailov.
Q=AU+W

O 1= Beouoduvaplikos vouos oyxvet yia kabe perafoldn mouv yivetau

HeTall KOTAOTACEWV LOOQQOTIAS, avefAQTNTA Amo TO av oL evildueoeg

KOTACTACEIS EVAl KATAOTACES W0oppoTiag 1] ot AnAadn woyvel 1000 yia

OVTIOTQETTEC 00O Kal Yl M avriotosmtic uetaPorés. Kata v

£PAQHOYT) TOU TOETEL VAL £XOULLE LTTOYT) LAC OTU:

H Bepuortnra Q:

a) Qewoettan Betikn) (Q > 0), otav petadeoeton amo 1o mepfatrdov oto

CUCTTI LA

f) Qewoelton aovnmikn) (Q < 0), otav petadioetal amo o CUOTNHA OTO

neoifaAAov.
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To coyo W:

a) Ozewozitar Betiko (W = 0), kata TV eKTOVQWOT] TOL TUCTILATOS.

p) Oecwpeitar apvntiko (W < 0), kata tn ovpmieon Tov CUOTIUATOL.

H peraPoldn mne eowregirn)c evéoyerac AU:

a) Etveer et (AU > 0), otav 1 £0wTeokn) eVeQyslad TOU CULOTIHATOS
aviavetat (dnAadn otav aviavetal 1 Bzouoroacia Tov).

B) Etvaun agvnrirn) (AU < 0), oTav 1) e0WTEQIKT] EVEQYELAL TOU TUOTILATOS
sAattwovetan (InAadn otav eAattwveton 1) Bzopokoacia Tov).

Lnueiwon: O 1% Beppoduvaukog VOHOS elval EVag eUTEIQIKOS VOHOS KAl
Osv amodeIKVUETAlL.
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6. Metafolec ibavikav agpicwv
= P

A) IeoOepun petafoln T = oraBz00
Nouoc :|PV =otabego = P, V, =PV,

ataoTaTikn eflocwon : 'V = = 3
K £ PV = nRT = otaBepo

Toadikes maoactaceie A—B wobepun extovewon

(vopoc Tou Boyle)

P-v ; P-T V-T
el ¥ v
PA _________ A VB ________
PE _________ 1 8 VA[~======= H
I 1
] (]
1 - S
o] > T o} T

MetafoAn sowteonc evéoveaac : |AU = U]3 - U‘.,l = 0‘ (T = otaBepo)

Eovo:
Loyo

‘.T
W = nRT/n—%
‘.T

A

1°¢ Bzopoduvapurog vouog : Q=AU+ W =

P
XonoLuol ToToL PaVA = PBVB = HRT‘ P—A =
B

Vs
VA

Q= W| (avov AU=0)

7

7
B B A

B

P P A r
W = nRTr_"nP—‘* =PV, f.’nP—A =P,V,n—= PBVB{nP—*‘ =P, V,(n

T

B

vV

A

B) Ieoxwpn petafolds

V = oraB:sgo

Nopoc :

Kataotatunm e&ilowon : PV =nR

B = otabsgo =
T

P,

A

s
I

=

(vopog tov Charles)

Ean

V

=gtabepo
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Toadikéc napactaceic A—B wwoywon Béopavon

P-v

N\,

NB
. T

\\ ~a T8>TA

sJa ~-
PAb=——

Pef -

P-T

1

b e e e

Eovozl‘V = 0|

Ozouomra: (Q = nC AT

1% Beopoduvapukoc vopos : Q=AU+W= AU=Q= |AU = nCVAT

Maoamonon : Adov
ovpmeoaivoupe 0Tty k&Be petaBoAn) Ba wxvet|[AU = nC AT

Xonouot Vot
P,V =nRT,
P,V =nRT;

|

w
-
o

5y

@
-

AU avefapmn 7touv seidove e petaPolnc

} =(P,-P,)V=nR(T,-T,)= |VAP=nRAT]|

C
AU=Q=nC,AT= |[AU=Q = ?"VAP

I') Icofapric petapolrn

P = orabzepo

: ¥ : A B ;
Nouoc: T =0tabeo = —*=—%| (vopog Tov Gay-Lussac)

A

Ty

Karaoratkn eélowon : PV=nRT= ¥ = % =otaBz00

Foaowec magactacsie A—B wooPaonc extovwon

P-T
P
o
| |
| i
I |
| |
L4 H
O TA Ta T Yi
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Ozopomra:|Q = nC,AT

MetaffoAn sowTeoIkng sVEOVELALC ¢
Eovo:[W=PAV=P(V, -V,]
1°c Beopoduvaiukses vouos: Q = AU + W

AU = nC AT

XonoLuol TuToL:
T —
P\fA = I'IRTA

PV, = nRT,

} =P(Vg-Vy)=nR(T;-T )= [PAV = nR AT|

W =P AV = nR AT]|

C, C,
Q =nC,AT = —FPAV| AU = nC,AT = —*PAV

A) Abtafatixn petafolds Q=0

Nopog : ‘PVY =otaBsgo =P, V] = PBV];'" (vopog Poisson)

Yy=—1| omovl<y<2

oODIKES TORACTATELS 2 abaPatikn exTove 1 UOE
I AB ad M an n

p A P-T va V-T
P
A 1\‘_73 .-
PB L ! ‘_;-A -
: >
0 T; T T 0 T T,

O:zouomnTa:

MetaBoAn ecwreoiknc evépyewac : [AU = HCVQT‘
_PVy —P,V,
1-vy

Eovo:|W

1% Beppodvvapukoc vouos : Q=AU+ W = AU+W =0 :>
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Xonouiol VoL :

P \TA—P\TTZD[HRT \l:‘niT“ *TB T Vvl TV\._
) Vs

p Y , Y y y

2)P, V] =P, JERL ) _p[nRL ) p Ii_p 1o
P, ) L P Py ¥
P.OTL =P, 'T}
9w _PeVa~PiV, _ v _nRT,-nRT, _ ;v  nRAT
]_—‘\l; ]_—'\I.J 1—’\*’

I[Taparnonon : Ot adiafaticés kapmvdes oto Owaryeaupa P-V eivan muo
ATOTOpES Ao TIC 1woBeopieg.

Amobdzaifn
Kara mv adwuPatixn sxtovwon AB amo tov 1° Bezppoduvvapuxo wvouo
EXOULLE:

W50

Q=AU+W= AU+W=0=AU=-W=nC,AT<0=AT<0=

Tg-T,<0=T; <T, omots 10 aéoio Piryeta.

Etoun kaumvAn AB tepver tic wooBeppeg Ta, T etvou dnAadn) o amotoun
TO QUTEC.

E) KvxAwn petafoln

KuxAixn ovopalstau ) uetafoAn oolaLevng mogotnTas Wavikoy aeglon, 1)
ool EEKIVAEL ATO Ll KATACTAOT) wogoomiac A kot Teopatiletal oTnv
et kaTaoTAoM.

p.il. r

O

<1p

() B

MetaPoAn sowtsokng eviovealag : AU=0 (AU=Ua-Us=0)
Ewwayia mv () meoimtwon AU=0= AU 45 + AUg + AUy =0
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™, . JI-: / 7 = S — ~ ] LR T ~ 1 -
Eovo : |[W=LPAV| (= Eupaddv mov mepikAsietau oty KA210TH Yoo
e petaPoineg oto divyoapua P-V)
. RN i AT AT T AT

Ewwd yia v (B) meoimtwon W =W, + W+ W,
Ilaoarnonon

» To ovyo eiven Betiko (W>0) arv 1) yoadikn maoactaon e petafoAns
TOAYHATOTOLETAL KATA TN $opd Twv OdskTwv Tov goAoyov my. (a)
TEQITTTWOT).

» To foyo esivau aovnuxo (W<0) av n yoadwxn maoactactn s
petapoAne moaypatomolsitanl kata v aviiBztn amo 1 dooa Twv

dzikTewv Tov goAoyiov Ty. (B) mepimtTwwon.

Qzopomnra: Q=AU+W :>
Ewwd yia v (B) mepimtwon Q=0 ,; + Q4 + Q5.

ITooooxn : Q To ocuvoAko mooo BepuotnTag mov aviaAdacsl To aEQLo e
o meopardov 1 aAAwwg to kabago moogo BeopomnTac mov mpoocdepeTal
aTO AE0L0.

. - . —~ T - al —
7. Amodeién s oxsong Cp, =C, + R - Ymodoyiouoc C, xar C
Eotw agowo mov petaPaiver amo pia kataotaon A os pua kataotaon B pe

otaBeon) mieon (woofaonc petafoAn).

PV, =nRT, 1 o
PV, = nRT; } =P(V,-V,)=nR(T,-T,)=FPAV=nRAT

Q=nCpAT, AU=nC AT weu W=PAV=nR AT
Amo tov 1° Bzouoduvapko Voo €youLLe:

Q=AU+W = nC AT =nC AT +nR AT =

C,-C,+R

1 EVEDYE 'og WovikoU 00 coU aEpL DIVETOL OUTTO
H zowtezokn eveéoysia evog davIKOU HOVOATORUKOU aeQlov DiveTal amo
oXE0m

3
U=—-nRT
2
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Orav 1 Beoporpacia Tov asplov petafatdeton kata AT, 1) ecwteokn Tov

gveoyeta petaPardeton wata AU = %nR AT.

Opeog 1 eTaPoAn) e eOWTEOIKTC EVEQYELAC TOU ALEQIOV DIVETAL KAL &0 T1)
oxgon AU =nC AT omote eyovpe:

; 3
nC AT =ZnR AT =|Cy = ER

Kot emTeLdn Cp :CV+R:>CP ZER—FR:}* CP ZER

8. Oeppinig unyaves

Oeoprn pnxavr) sivor pua dwataln mov uetatoemel ) GesopomnTa oc
pnxcvieo £oyo. Hapadstypota TéTolwv pnyavay eivol ol ATHOUNXAVES, Ol
HnxavES vTILeA, ot feviivoriviTieEes K.a.

H Beppuxn unyovn siven pua diataln mov yeewaletar eva “péoov’, 1o
omtolo voPfaddel oz wa petaPoldn. Emeidn n pnyeon petatosneal ovveyws
™ BzoupotnTa o= foyo, mesmel 1 petaPoAn oy omola vmoPaAdetan To
LECO va elvatt KUKAIKT), woTe, 0Tav oAorAnowBel 1 petafoin, 1 unyoavn va
ETUOTOEWEL OV QAOXIKT] TNS KATACTAOT kal va emavadaPer v
Odikaoia Eava ko Eava.

@euj dekapevi) oe T,

Aoyn Asitovoviag PP IPS Ll

Mua Beopurr) unyonm meoAappavet:
7 Mwx mnyn Bezopomrac oz vimAn
Beopokoacia T (Beoun delapevn).
7 Eva péoov, mov ovvnBawg sivaun agoto.
7 Mix mmym Beppomntac o xaupnAn

Bezoporoacia Te (Puyon delapevn).

"Puye SeSapevi oe T,

To pegov extedsl pa wkuvrAwn petaPodAn ot Oudokewr g omolac,

nopooda Beouomta Oh amto tn Beoun deapevn (Damavawpevn evépyeia),
LETATOEMEL evar Mégoc ot pnyavike foyoe W (wodiAipo foyo) kou TO
vtodoimo o amopeinttel wg axenotn Beopotnta Qc otn buyxon defapevn

(oA sia).

Luvredeorti)c anodoone (e) Geopuknc pnyovne ovopaletan o Aoyog tou
WOEAIOU  EQyYOL TOU pag OIVEL 1) UNXOVT) TEOS TNV EVEQYELR TOU

damavovne yix var AsttovoymoEL
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L1 Bzopukr) pnyoovn 1) eveQyeta mov datavoupte etvan 1) BeopotnTa On tov
amoogoda 1 pnxevn amo T defausvny vimAnce Bezopokpacioc. Omote

EXOULLE:

o wdsAipo unyaviko égyo . W

damavwpevn evéoyeiar  Qy

Ouws ot kvkAwn petaPoAn tov asplov e Beopuxne pnyavns oyvet
AU_, =0 omote amo tov 1° Beppoduvapino vopo eXovLe ot

AU_, =0
Q=AU +W = Q_,,=W=W=0Q, +0,

AAAG v ) umyeovn etvon Q, >0 ko Qg <0, omote Q¢ =—|QC| Ko KaTat
OUVETTELR

W=0Q, -|Q|
Apa

=

Eth“QC‘j 2:1_M
Qh Qh Qh

Emeadn |QC| < Qy 1 teAdevtaia oyeon divel

e<1
Omote o ovvisAzote amodoong omowacdnmoTe Beopurng pnxoavne siva

TAVIA JUKQOTEQOS TNE Hovadag.

Inusiwon : O ovvreAsomc amoboone e ziven kaBagoc aoiBpog wau
ovvnBwe exdpaleton el Tog ekato (%).

9. 2°s Bepuodvvapixos vouog

Alatvmowon Kelvin — Planck

“Eivar advvato va xatackevactel Oepuuxn unyavy nov va ustatpénet &
odoxAnpov tnp Bepudtnta e unxaviko épyo.”’

Atattrewon Clausious

“Eivar advvato va KaTaoKevadTel uryav nov va puetadéipet Oepuotnta ano
fva Yoypo copa os éva Ozpudtepo ywpic va danavatar svipysia yia TN

Asttovpyia tns.”’
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Ot 0o magamavew dwtvmwoeie Tov 2% Beoupoduvaptikol Vopou &ivaut
evreAdws wodtvapes. Omote av kamowr vmoBetikr) Beoruxn pnyxavn
naoafalet mm pua datvmwor), ToTe avtopata Ba magaPualst ko TV

AAAT.
10. Mnxavny Carnot

H pnyxavny Carnot sivar pua avikn pnyevn mouv éxet Tt €&ne
XOOAKTNQIOTIKA:

1) Xonowomotet we [HETO W0AVIKO aEQto.

2) H xvrkAwn petafoAn mov diaxypadet 10 HETO VAL AVTIOTQETTY).

Ae pmopei va vnapéet Oepuikn unxavi n omoia va éxet peyadvtepn anodoorn
ano wa unyxavr Carnot mov Asttovpyei avausoa otis idieg Bepuoxpaciss.

O kUrAog Tov Carnot meotAapfavet TIc TaQaKATW DIADOXIKES AVTITTRETTTES
petaPoAse:

a) M 1008goun extovwon AB oz Bzoporoacia Th.

p) M adraParinn exrovwon BI.

v) Mt 1000goun ovunieon I'A oe Beoporoacia Te.
0) M adraParixr) ovpmnison AA.

Ko e
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TuvrsAsomc anobooneg orov kAo Touv Carnot

Edaps ott o ouvvteAeome anoboone omowaodnmots Oeouuikrne pnyonvms
OiveTal amo ) oyEom:

Qc|

Qn

Amodeucvietau o1t Y Tov kKUkAo tov Carmnot woytet emmtAgov ko n oy eon:
Y )
‘Qd_TE
Qh Th

Etotamo i dvo teAsvTales o£0EIC TAOVOULE OTL

e=1-

Tc

e=1-—
Ty

O cvvtedeote anddoone pias unyavis Carnot sfaptatar uovo amo Tig
Oepuoxpacics Trxat Te twv dvo delausvay Bepustntac.

T
Iloogoxn : H oxzom e :1—T—C Lag Otvel Tov ovvteAsotn anodoons povo
h
yiae ) pyeevn Carnot wow yio kagpior aAAT) Beopn pnyoaov.
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ITaoaoTnua

A. Na amodeifete 011 10 £0y0 kata Vv adixPatikn petafoln divetar amo

; 7 — PBVB — PAVA
moyéon W= = .
Amodell
O 1° Ozopuodbuvauikog vopog oy adaPatikn petapfoAn ( Q=0 ) diver

E"‘\I'T = '& U = ];(ﬂ\.f = 'nC\T&T = w = _nCV{TB _TAJ ‘:1}

ATO TNV KATAOTATIKT £EI0WOT] TWV WAVIKWY AEQIWY EXOULE:

4 PATJA
P,V, =nRT, =T, =4
I —
. =>T5-Ta=w 2)
P,V =nRT, = T, = —B_E n
nR

Amo tig oyéoeig (1) kau (2) malpvoupe:

(P V,-P,V,)

W= (3)
R
Ivewollovpue ot
C, C R ;R
C,=C,+R=C,-C,=R=22"2-t=-—=Sv-1=—=
P v P V Cv CV CV | CV
C 1
T @
Amo tic oyeoeic (3) kau (4) malpvouvpe:
wo_FeVa PV |y _PeVe-PiVy
v-1 I-y
: . , . , Ve Vi
B. Na amobdzifete o1t otov kukAo tov Carnot wyvouv oL oyeoels v = v
A A
|QC‘ _ Tc
Ko ==

Qh Th .
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AnobealE

IooBeoun extovweon AB: PV, =PV,
AdwaPatia sxtovwon Bl PpVE =P VY
IooBeoun cvpmieon TA: PV =P,V,
AdwaPartia) ovpmizon AA: P, V) =P, V) J

Me moAAdamAaoiaopo kata péAN Twv magamave oY 0wV, TAIQVOULLE:

PV, PeVy PV PV =PV PV PV, PAVI=

Y Y 7Y 7Y
EL:\_T "A — V];r-l 'V,-I-l =V§"1'VI1 — ﬁ:& (1)
V, V, V, V, Ve Vi
v wwobepun extoveworn AB éyovue:
.ﬁU_JLn=CI V.
Q=AU +Wyg = Qp =W,z = Qp =nRT, E,an—B (2)
A
Lnv wobBeoun ovprueon I'A éyovpue:
&L =0
Qc =AU, +Wp, = Q¢ =W, = Qc =nRT. Cn =|Qc|=[pRT.(
PR .
v, (Ve Vi
‘Qc‘ =nRT,- (n—2 = ‘Qc‘ =nRT, ,n[ — ‘ = ‘Qc| =nRT-|- (n—I=
Vr | (Va) Va

V.
Q.| =nRT.(n—L (3)
‘ c‘ C “VA

Awvpwvtac tic oyeoec (2) ko (3) kata neAn exovpue:

Vi
|Qc.‘ nRchn gpc‘ chnﬂ:} @:T_c
Qh I."LRTh C "B Qh Th 611? Qh Th
A TA
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I'. KvkAog tov Otto (Bevivounyaves avTokivhTwy)

P

[Tephappaver

AB: w06 won Béopavon oe oyro Vi
BI: abiafatikn extoveoon).

FA: wwoywon Yvin oz ovro Ve

AA: adafotien) cupmieam.

To adoo wata v 1w0oywon Béopavon AB amoopoda Bzppomnra
Q;=nCy(Tg-T4)>0 adov Ts >Ta eva watd v woxwen YvEn T'A
amofdAdz Bzopomta Q, =nCy(T, - T )< 0 adot Ta<Tr.

TuvrsAsomec amodoons

nC (T, -T nC.|T,-T T -T
e='l—|Q2‘=1—| x(a r)|:I_ \'.‘.ﬁ r‘:>e=1— r A (1)
Q, nCy(Tz -T4) nCy (T ~Ty) Teg-T4
T tic adaPaticég BT ko AA eyovpe: cx:j)a}i@srf:m
nRT nRT . R e
PaVY =P V) > — Byy = - Ly = T,V =T Vi () ( l‘i )
; 2 —
RT RT : .
PV =P,Vi o P A vy A vy o T v =T,V )
Vi v, J
(Tg—Ta Vi = (T T, V3 = 2L Ja VIY_:I (4)
L . TB _ T.% VgY—l
@ ,Tl‘-"—l 1 ‘ Vv, VY
=1- e=1—|_—
1)=e=1 VZ"’_l = v,

A. KikAog tov Joule

[TeohapPaver

AB: woofaonc extoveor) ue mtisom Pu
BT': adiafeortirn Yuin.

FA: wofaons ovpnieon pe mieon Pa
AA: adwaPotien Beouevon.




NN
v

SCHOOLDOCTOR @uoikn B’ Aukeiou mpooavatoAlopou : OspLoSUVOLLIKE

To aéplo wata v woPaon sxtovworn AB  amoggoda BeppotmnTa
Q; =nCp(Tg —T4)>0 adov Ts >Ta v watd v woPagn cuvumicon TA
amofdAAe Beopomra Q, =nCp(T, -T; )< 0 adot Ta<Tr.

TuvisAsoTc amoboonc

1- Q| :1_‘nCP[Tﬂ ~Tr) =1— nGCp|T, — Tyl —e= 'I—L
0, nCp(Ty -T,) = nCp(T-T,) Tg-T,

TN tic adaPatices BT kot AA éyovpe:

11.RTr

' I'IRTB I i — Pl_vTE _ PL—VTV

P,Vy =P,V¥ =P =P2‘

5 Y :>

P,V) =P,V —Pz: 1RT, | — PFYTY =PIYTY
adaigean
iy oy  KATAUEAN
PrT, =P Ty () @®
= P (Tg-T,)=F (T, -T, )=
PrT,=F"T, (3)
T -T P1_
o =l
B A st'
1_ ’
@ 5 (P, *.?
(l)=me=1-- = e=1—|P—
PZT 2
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QEPMOAYNAMIKH — MEQOAOAOINA AZKHEZEQN

1. Otav 10 aépio UTTORBAAAETAI OF HIa GEIpd DIEPYOTIWV 1 OF HIA KUKAIKA LETABOAR, TOTE £ival
XPHAOIUO VO KATACKEUAOTEl évac TTiVAKAC OTO 0TT0i0 80 GUUTTANPUWOOUUE TIC TIHEC TWV
KATAOTATIKWY PETABANTWY TToU divovTal atrd Tnv eKQwvnon , KaBwg Kal TIG TIMEG TwV
KATAOTATIKWY HETABANTWY TTOU UTTOAQYI{OUKE HE TNV XPMON TNE KATAOTATIKNG e§iowang Kal
TWV VOUWY TWV LETARBOAWY TWV QERIWV.

‘OAec TIC UETABOAEC TTOU ava@EépOVTal OTNV AOKNan TIC TTAPIOTAVOUNE ot dEoveg p - V

2. O umroloyigudc Tou £pyou Ge Uia UETABOAR vivetar:

e Av gival ywwoTh N HETABOAR , HEOW Tou TUTTOU TOU £pyou TTou IoXUE! YI' AUTH.
o Av n HeTaBOAN gival Tuxaia , ammd 1o eUPBado TTou TTePIKAEiETAl HETAEU TNC YPAPIKAS
TTapdoTaong TN¢ JeTaBoAlc ot dEoveg p-V Kal Tou dfova TwV OYKWV.

MPOZOXH: ZTIC EKTOVWOEIC TA £pya BETIKA, VW OTIC CUUTTIECEIC TO £pya £ival apvnTIKd.

O uTtroAoyIopég TOU £pYOU OE IO KUKAIKN METAROAR yiveTal:

e Me dBpoIopa TWV ETTIMEPOUS £PYLIV AV O HETABOAEC gival yWWOTEG.

e ATTO TO eUPado TTou TTepIKAgiETal ATTO TNV KUKAIKY HeTABoAr og Bidypaupa p-V av givai
YVWOTO TO YEWHETPIKG aXAMA.

MPOZOXH: To £pyo TTOU TTAPAYETAIl KATA TNV METARAON £vOC agpiou atmd HId ApXIKA O HId
TEAMIKR KaTdoTtaon dev eEapTdTal HOVO aTTd TIC KATAOTATEIC AAAG Kai atrd Thv digpyaacia TTou
AKOAOUBOUE YIT TNV METARBAON auTh.

3. EowTEpIKN EVEPYEIQ.

o [0 £V JOVOQTOMIKO QERIO TOU OTTIOIOU TA HORPIC EKTEAODV HOVO HMETAQORIKN Kivnon SiveTal
) . 3
amé  oxéon : U = > nRT

o Eival kataoTaTnikd péyebog Kai n JeTABoAR Tne dev e€aprdrar atrd TNV dIadPOMN TTOU
akohouBoUpe yia va TTape atrd TRV apXIK KatdoTtaon oTnv TeAIKA KatdoTaon ahAd pévo
aTtoé TNV apxIKn Kal TNV TeAIKR KatdoTtaon dnAadr povo atrod Tnv apxIKh Kal TV TEAIKA
Bepuokpaaia.

o [0 TOV UTTOAOYICHO TNC METARBOAARC TNC ECWTEPIKAC EVEPYEIAC KAI VIO OTTOIADATTOTE

HETABOAR XpnolpoToloUpe T OXEaN:
3
EIBIKA yIa Ta HovVoaTopIKA aépia n axéon yivetar: AU = on R AT
® ¢ JIO KUKAIKF METAROAN , n HETABOAN TNE ECWTEPIKNAC EVEPYEIOG Eival ion Pe Pndéy,
AUn=0

e Av o¢ Jia Oigpyacia TTou atroTeAeital atd SIadoXIKEC aVTIOTRETTTEG METABOAEC To cUaTNHA
EXEI APXIKA Kal TEAIKN KaTdoTaon TTdvw oTnv idia 1068epun 1T N HETABOAR TNG ECWTEPIKAC

evépyelag eival ion pe undév, AUn=0.
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4. OgpuomnTa
e Agv gival KaTaoTaTIKG Péyebocg, dpa n YeTafoAn Tne e€apTdTtal Kal atrd tnv diadpour TTou
akoAouBeital Kal 61 HOVO atrd TNV ApXIKK Kal TNV TEAIKH KATACTAON ICOPPOTTIOG.
e Av gival yvwoTr n MeTaBoAnN n BepudTnTa UTTOAQYICETAI HECW TNS AVTIOTOIXNG OXEONC.
e Av n JeTaBoAn gival Tuxaia avTIOTPETTTA 1 U TOTE n BepudTNTa UTTOAOYICETAI HECW TOU
1YON.: Q=AU+W
IIPOYOXH: O1vopuol Twv aepiwv IGXUOUV HOVO VI avTIOTPETITEC HETAROAEC eV 0 1°° O.N
IOXUEI VIO AVTIOTPETTTEG KAl N AVTICTPETITEC METAPBOAEC.
e Av n peTaBoAn gival KukAIKi 101 Qoa = Waa agou AUa=0
e To Tpdonuo NG BepudTnTAg AvapEépeTal OTO cUCTNMA Kal &I aTo TTepIBdAAov Tou. ETol
av 1o aépio atroppo@d BepudtTa Q atd TO TTEPIBAAAOV N BepudTNTA cival BeTIKR (Q > 0)
yia To aéplo evy 6Tav 10 a£pio amoBdiAel BepuoTnTa oTo TEPIBAAAOV TOTE AQUTH gival
apvnTikA (Q < 0) yia To aépio.

5. Ze kdBe 10oBapn peTaBoAr 1oxUE: % =Yy
Q=nC, AT
Q@ _%

B —

AU_CV_V

AU=n C, AT

6. Otav pac SivovTal og pia doknon 1a dlaypdpuata og dfovec p -T A/ V -T Kal agou OAeC ol
METAPBOAEC €ival YWWOTES, TTPWTA UETATPETTOUME TIG METAPOAEC Ot doveg p -V Kal META
TTpoXwpoUuue otn Alan TNS doKnanc.

7. Movdda pétpnong oto S.1 yia 1o £pyo, T BpUOTATA KAl TV ECWTEPIKH EVEPYEIA £ival TO
1Joule.

8. =g aoknoeig TTou divetal doxeio To oTToio XwpileTal ot dUo Wépn ammd éuBoio  ( BnAadn
KIvTO XWwpioua) 1 didepayua ( dnAadn akivnto Xwpiopa) TTPETTEl va BUPOUAaTE OTI:
e Otav 10 éupolo 1IcoppoTrel TOTE o1 TTIECEIC TTOU DEXETAI Eival iTeC.
e Otav 10 £éuPBoAo 1l To Didepayud gival Bepuoaywyiha TOTE Kal Ta dUo JEPN ATTOKTOUV
TEAIKA TNV Bl BepuoKpaacia.
e Otav 10 cUOTNHA SEXETAI EVEPYEIT UE HOP®I] UNXAVIKOU épyou 1| UE Hopyr BepudTnTAC,
GewpoUpe 611 n avTaAhayn yivetal TTOAU dpyd dnAadn eival avTICTRETTTH.
o MimopoUue va epapuOOOUNE TNV KATAOTATIKA £€icwon yia KABe éva atro Ta aépia TTou
Bpiockovtal ota 300 Wépn.
o MmopoUue va spapudcoupe Tov 1° @.N. yvid KdBs aépio XWwPIoTd 1 yia To oUaTNud TOUG.
e [pétrel amd Ta dedopéva Tou TTPORARHATOC VA avayvwpicoupe To idog TS HETARBOARC

TTOU U@ioTaTal To aéplo TTou BpiokeTal ot KABe HEpOg TOU doxeiou.
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9. @EPMIKEZ MHXANEZ

o [1a TOV UTTOAQYIOUO TNG aTTedoong Piag BEPUIKNAC UNXAVHC TTOU TTPAYUATOTTOIE HIa

0e€160TPOPN KUKAIKA HETABOAN XPNCIMOTTOIOUHE TNE OXECEIS ©

Woo . Qc
=291 1 =1—-—=5|¢2
e o (1)n|e Qh()

H oxéon (1) e€uTrnpeTei OTIC TTEPITITWOEIC TTOU N KUKAIKF HETABOAN gival yvwaoTo YEWHETPIKO
oxnua otmére amd 1o efadd Tou oXAHATOC UTTOAOYIZETAl EUKOAT TO Wap ( WQEAIHO HNXavIKS
£pyo trou atodidel n pnxavr). Av dev gival YVWOTO YEWHETPIKG axApa TOTE TO W, 1000TAI HE

TO AOPOICHA TWV ETTIHEPOUC £PYWIV.

To @ avTIOTOIXEI OTA TTOCd BEPUOTNTAC TTOU ATTOPPOPd TO AéPIOo KATA TNV SIAPKEIN TNG
KUKAIKAG METABOANC
To Q. avTioToIXEl OTA TTOOd BepudTNTAC TTOU ATTORAAMAEI TO QEPIO KATA TNV BIdpKEIa TNG

KUKAIKAG METABOANC.

T,
e Hoxéonle, =1 — T—( 10x0gl yoévo yia Tov uttoAoylopd ammédoong unxavig Carnot mou
h

AgiToupyei HeTAgU Twy Bepuokpaciwy Ty Kal Te.

Otou Th N uwnAoTEEN BepUoKpadia Kan T. N XAKUNASTEPN BepHOKpATia.

e H 1oX0¢ pIag BepHIKAC UNXAVHS UTToAoyideTal atté Tn oxéon: [P =

OT10Uu W TO W@EAILO pNXavIKG épyo TTOU atrodidel n pnxavh oe Xpévo t, o otroiog eival
TToAATTAdGIO TRE TTEPIGBOU T AsIToupyiag TNS UNXavic.
Av divetal n mepiodo¢ T f ocuxvoTnTa f TNC ASITOUpYiag TNS UNXAv¢ o TTapaTTdvw TUTTO¢

. . w,,
ypdgetal: |P = —% = f-W,,

e

OT110U W TO WEPEAIHO INXAVIKO EPYO TTOU ATTOBIDEI N PNXAv) Ot £éva KUKAO AgiToupyiag Tne.

o Av gg [ia doknon divovTal BEpUIKEG UNXAVEG TTOU £ival guvDEBEUEVEG £TOI WOTE VA £XOUV MO
Oefapevn BepUOTNTAC Kal N Befapevr auTth AeiToupysi oav Bepur) defapevi TN 11 unxavric. H
BepuoTNTA TTOU aTToRGAAETal atrd TNV 11 pnxavry amoppo@dTal oAdKANen atmd 1 2" unxavi .
AméBoon Tou cuaThPaTog Twy dUo PnXavwy Afue To TIMAIKO Tou guvoAikoU £pyou TToU
TTAPAYETAI ATTO TIC BUO PUNXAVEC TTPOC TN BepudTNTA TToU aTroppd@nas n 1" unxavr amé m

Wy W,

Oe€apevn BepUOTNTAC. € = o



